We investigated how emotionality of visual background context influenced perceptual ratings of faces. In two experiments participants rated how positive or negative a face, with a neutral expression (Experiment 1), or unambiguous emotional expression (happy/angry; Experiment 2), appeared when viewed overlaid onto positive, negative, or neutral background context scenes. Faces viewed in a positive context were rated as appearing more positive than when in a neutral or negative context, and faces in negative contexts were rated more negative than when in a positive or neutral context, regardless of the emotional expression portrayed. Notably, congruency of valence in face expression and background context significantly influenced face ratings. These findings suggest that human judgements of faces are relative, and significantly influenced by contextual factors.
Research has shown that evaluating facial expressions plays a critical role in initiation and maintenance of social interactions and bonds (Tomkins, 1962) . Faces in particular signal emotional states and regulate behaviour toward the face (Darwin, 1872 (Darwin, /1965 Ekman, 1992) . Humans appear to be especially attuned to the emotions conveyed by a facial expression, leading Charles Darwin (1872 Darwin ( / 1965 to suggest it was part of our biological heritage. A large body of literature has been devoted to understanding how humans use and perceive nonverbal emotional cues from facial expressions to evaluate mood (Moody, McIntosh, Mann, & Weisser, 2007) , determine trustworthiness, level of aggression, and approach/avoidance behaviours (Ekman & Friesen, 1974) . Understanding and using nonverbal facial cues has been shown to play a role in social interactions with others (Edinger & Patterson, 1983) , and first impressions of people (faces) affect subsequent behaviours (Bar, Neta, & Linz, 2006) .
Identifying factors that influence our initial perceptions and impressions of faces is thusly valuable in predicting our assessment of others. It is curious then, that many studies of face processing present stimuli in isolation; in our everyday lives we process faces in complex visual scenes, which are sometimes laden with strong emotion. It seems as though advertisers and politicians have long known there is an influence of context on how we perceive people; it is not by accident that we always see Stephen Harper giving his speeches in front of the Canadian flag, or in front of smiling children, but the literature is lacking in clear empirical evidence for the role of context in face evaluation.
It is likely that contextual frames can exert an influence on face processing, in a top-down manner (Bar, 2004) . Such a top-down mechanism may be particularly valuable in danger-and/or survival-related situations. It is also likely that top-down mechanisms are particularly relevant when processing socially relevant stimuli such as faces. Indeed studies using face stimuli have shown that activity in the fusiform face area of the brain can be mediated by top-down feedback from prefrontal areas in working memory (Druzgal & D'Esposito, 2001 ) and visual imagery tasks (Mechelli, Price, Friston, & Ishai, 2004) .
Research has shown that manipulating pleasantness of the background context affects the speed with which a face is processed. Leppänen and Hietanen (2003) found that happy expressions were identified faster than disgust in a pleasant-smelling context, but that this advantage disappeared in an unpleasant-smelling context, in which identification of happy faces was slowed. They concluded that emotional context (induced by odours in their study) contributes to formation of the representations of emotional faces, and facilitates processing time. A similar effect of context was reported by Righart and de Gelder (2008) . In their study, faces expressing emotions of happiness, fear, or disgust were overlaid onto pleasant, fearful, and disgusting visual background scenes, in either congruent or incongruent pairings. Accuracy and time to categorize each facial expression was measured. Results showed that participants were faster and made fewer errors in categorizing the facial expression when viewed in a scene portraying a congruent emotion. The authors suggested that the visual context in which a face is viewed affects how quickly emotional information is extracted from the face and that congruency in the emotion portrayed by the background and face triggers faster reactions as there is less response conflict in these conditions.
Other work by Righart and de Gelder (2006) showed that emotional context can alter our perceptions of faces, and this is accompanied by a corresponding change in which brain structures are devoted to processing. They investigated whether the emotional content of background scenes influenced event-related po-tentials during processing of a facial expression. A face in a fearful context enhanced the N170 amplitude on left occipito-temporal sites compared to a face in a neutral context, and because the N170 component is specifically associated with face processing, this suggests that the context in which a face appears can influence brain regions devoted to face perception. Similar ERP findings have been reported by Galli, Feurra, and Viggiano (2006) who suggested that higher order processing areas modulate brain regions devoted to face processing.
That context can exert such an influence on the accuracy and speed of face perception, and possibly our interpretation of facial expressions, has been a source of controversy. Some studies have suggested a small or nonexistent role for situational (context) factors (Carrera-Levillain & Fernandez-Dols, 1994; Ekman, 1992; Ekman & Friesen, 1974; Ekman, Friesen, & Ellsworth, 1972; Frijda, 1969; Harper, Wiens, & Matarazzo, 1978; Izard, 1994; Nakamura, Buck, & Kenny, 1990; Tomkins, 1962 Tomkins, , 1963 S. G. Watson, 1972; Weitz, 1974) , whereas others have argued for a prominent role of context in determining judgements of emotion conveyed by faces (Aviezer et al., 2008; Carroll & Russell, 1996; Fernandez-Dols, Sierra, & Ruiz-Belda, 1993; Fernandez-Dols, Wallbott, & Sanchez, 1991; Friedman, 1978; Goodenough & Tinker, 1931; Righart & de Gelder, 2008; Russell & Fehr, 1987; Spignesi & Shor, 1981) . In the majority of these studies, face stimuli were presented as still photographs, however the type of context has been variable. For example, Russell and Fehr (1987) presented photos of a second emotional face as context, whereas Aviezer et al. (2008) manipulated the emotional gesture of the body on which the target face was presented as context. Others, such as Nakamura et al. (1990) presented video clips, rather than photographs, of faces depicting different emotions in "reaction" to various photographs of emotional scenes.
Though various methods and stimuli have been used, the procedure classically employed by the majority to study the relationship between emotional facial expression and context, and to measure the influence of context on interpretation of expressions, is that developed by Goodenough and Tinker (1931) . Here, participants are presented visually with photographs of faces with emotional expressions simultaneous with auditory verbal descriptions of emotion-eliciting situations. The participant is told to decide (i.e., categorize) which emotion is suggested by each face. The bulk of studies using this procedure suggested that when the facial expression and contextual description convey incongruent emotions, participants were more likely to report the emotion conveyed by the face (Knudsen & Muzekari, 1983; Nakamura et al., 1990; Wallbott, 1988; S. G. Watson, 1972) . For example, S. G. Watson (1972) showed participants 72 pairings of faces portraying different emotional expressions (neutral, sad, happy, angry/ disgusted) and context lines (sentences describing a situation of a specific valence; neutral, sad, happy, angry) and asked participants to categorize and rate all stimuli. Results indicated that participants responded primarily to the emotion portrayed by the face in the stimuli combination. However, many have questioned the validity of this procedure and noted several of its flaws (Carroll & Russell, 1996; Ekman, Friesen, & Ellsworth, 1982) .
Specifically, Carroll and Russell (1996) pointed out that with this procedure the face is a photograph while the situation (context) is a written description of an event. Thusly, face and context are confounded with visual versus written information; it may well be that visual information is more salient, and more easily labelled, and this accounts for the dominance of facial rather than context information in determining participants' judgements of emotions conveyed. These authors also suggested that this paradigm forces participants to choose one emotion from a predetermined list. It may be that the combination of incongruent facial expressions and context information produces an emotion not on the list. Thusly, the role of context on interpretation of facial expressions may be underestimated. It also may be that context does not change the categorical emotion that is conveyed in a facial expression, but that the degree to which the face portrays an emotion is influenced by the context in which it is presented. The first goal of this study was to test the influence of context on face processing using stimuli that were not confounded with visual versus written information. A further aim was to measure the influence of context using dimensional ratings rather than the more traditional categorization judgements.
There are two main theories that describe how one assesses emotion conveyed by a face. The discrete category view (Ekman, 1992) suggests that when viewing a face expressing a specific emotion, humans tend to categorize these expressions, for example as happy, angry, or disgusted. In contrast, the dimensional view (Russell, 1980 (Russell, , 1997 suggests that humans rate faces on scales of valence and arousal, and that ratings are relative. For example a face may appear very happy or only somewhat happy. Support has been provided for both of these accounts, however, some believe that perception of facial expressions is indeed affected by the context, but that categorical measures are not sensitive enough measures of this influence (Ekman et al., 1982; Ekman & O'Sullivan, 1988; Meeren, van Heijnsbergen & de Gelder, 2005) . The current study aims to examine the effect of context on dimensional ratings of neutral and emotional faces. To date the majority of studies have examined the effect of context on face categorization, however, more recent studies have identified the necessity of examining the effect of context on dimensional ratings of faces.
In a recent study by Aviezer and colleagues (2008) participants viewed faces expressing sad, angry, or disgusted emotions on bodies portraying congruent or incongruent gestural versions of these emotions. In this study participants rated faces and results indicated that the body, as context, could influence ratings of degree of emotionality in the face. For example, faces expressing disgust viewed on a body portraying pride were rated as more positive compared to when the same faces were viewed on a body portraying disgust. This study provides preliminary support for the role of context in dimensional face evaluation (rather than categorization), however, no study to date has examined how contextual information that is not directly linked to the face per se, such as emotional background scenes, may influence dimensional evaluation of a face.
It also should be noted that there is an abundance of literature investigating how repeated pairings (through classical conditioning) of a visually presented item in a particular emotional context affects one's later evaluation of the item (see De Houwer, Thomas, & Baeyens, 2001 , for a review), but fewer studies that have examined how context immediately impacts processing, and none that consider how evaluation of faces portraying specific emotions is affected by different visual background contexts that convey emotion. Evaluative conditioning studies indicate that an unrelated visual background context has a large impact on assessment of otherwise neutral items. For example, in a study by Field (2006) children were conditioned to dislike novel cartoon characters that were consistently paired, visually, with Brussels sprouts, and to like similar novel characters that were consistently paired with ice cream. Similar results have also been found in adults (De Houwer et al., 2001) . There is less work however, considering how assessment of an item is affected by a single exposure/pairing with a particular context, and specifically how a neutral, or emotional, face would be affected by this single exposure.
Another variable that may influence face ratings is mood during evaluative judgements. Research on mood-congruency effects have shown that judgements of faces can be influenced by the mood one is experiencing. For example, a study by Bradley, Mogg and Lee (1997) showed that participants experiencing a negative mood (dysphoria) spent more time looking at negative relative to neutral stimuli. Specific to faces, research has shown that those experiencing depression exhibit a slowed processing of positive faces and a faster processing of negative faces (Suslow & Dannlowski, 2005) . In light of these findings, we examined whether mood at time of test influenced ratings of faces presented in varying emotional contexts.
The goal of the current experiment was to extend past findings to the evaluation of faces overlaid onto emotional background scenes. Faces were presented in visual background scenes with each face and each background viewed only once, and participants were asked to make a dimensional rating of each face. In the real world we are often faced with making judgements of others during, or immediately following, a single meeting. Understanding how our evaluations of a person (or face) are affected by the social milieu or emotional valence of the background context in which the person appears would allow a more dynamic conceptualization of how faces are processed by discerning which other contributing factors, aside from specific features of the face or body, may change our first impressions of an individual.
Experiment 1
In the current study we examined how the visual background context in which a face is presented influences the degree to which a face is seen as neutral, positive, or negative. We designed a paradigm in which the participant must rate a photograph of a face, which is overlaid on top of a photograph of an emotional scene, along a continuum ranging from Ϫ3 (very negative) to ϩ 3 (very positive). Such a design eliminates the visual/verbal confound identified in the Goodenough and Tinker (1931) procedure, and also avoids asking participants to bin a face into an emotional category; obtaining a rating of degree of emotionality (positive, neutral, or negative) allows a more sensitive measurement of the relative influence of context on interpretation of facial expression (Ekman et al., 1982; Ekman & O'Sullivan, 1988; Meeren et al., 2005) .
Because other research has suggested that females may be more attuned to reading emotion from facial expressions (Thayer & Johnsen, 2000) , we also examined whether ratings from female participants were less biased by background context than that of male participants. Additionally, research has suggested that females may be better at, or believed to be better at expressing their emotions through facial expressions (Wallbott, 1988) . If this is indeed the case, then we should find that judgements of female faces are influenced more by their expressions, whereas judgements of male faces are influenced less by their expression, and in turn more by the valence of the context.
Method
Participants. Sixty undergraduate students completed the study (26 males, M age ϭ 19.47 years, SD ϭ 1.80, range ϭ 16 to 25 years). Participants were enrolled in undergraduate psychology classes and received course credit or token monetary remuneration for their participation. The mean number of years of education was 13.5 (SD ϭ 1.59). The National Adult Reading Test-Revised (NART-R) was administered to allow an estimate of Full Scale IQ (FSIQ), and is based on number of errors in pronunciation during vocabulary reading (Nelson, 1992) . Participants had a mean FSIQ estimate of 105.83 (SD ϭ 6.15), within the normal range.
Materials.
Stimuli. Stimuli consisted of 36 faces with neutral expressions, presented in black and white, overlaid on one of 36 different background scenes. To allow viewing of both the face and scene, the transparency of each face was altered with Adobe Photoshop using the "normal" transparency setting and with opacity set at 65%.
Faces were chosen from Matsumoto and Ekman's (1988) set of Caucasian and Japanese faces portraying different facial expressions of emotion and their corresponding neutral pose. Only neutral faces were chosen for this experiment, half of which were female and the other half male.
The background scenes were chosen from the International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 2001) , and consisted of 12 positive, 12 negative, and 12 neutral scenes, presented in colour. Affective norms, including ratings of pleasure and arousal, for all pictures currently in the IAPS were obtained from a normative study conducted in college students, using a self-assessment manikin (Lang et al., 2001) , an affective rating system. Twelve positive valence scenes were chosen such that the mean valence rating on the 9-point scale (higher rating indicating more positive), was 7.23 (SD ϭ 0.52) and the mean arousal rating (higher rating indicating more arousing) was 4.48 (SD ϭ 1.41; half were rated as high arousal, M ϭ 5.74, SD ϭ 0.22, and half low arousal M ϭ 3.22, SD ϭ 0.72), according to the normative study. Twelve negative valence scenes were chosen such that the mean valence rating was 3.29 (SD ϭ 0.70) and the mean arousal rating was 4.84 (SD ϭ 1.46; half were rated as high arousal, M ϭ 6.09, SD ϭ 0.53, and half low arousal M ϭ 3.59, SD ϭ 0.80). Twelve neutral valence scenes were chosen such that the mean valence rating was 4.93 (SD ϭ 0.37), and the mean arousal rating was 4.00 (SD ϭ 1.62; half were rated as high arousal, M ϭ 5.51, SD ϭ 0.59, and half low arousal M ϭ 2.49, SD ϭ 0.50).
Three lists were created, each consisting of the 36 faces (nine Caucasian males, nine Caucasian females, nine Asian males, and nine Asian females) and the 36 background scenes (12 positive, 12 negative, and 12 neutral, with six high arousal and six low arousal within each valence group). Across the three lists, each face was paired randomly with a background scene that was either positive, negative, or neutral. Thus, whether a face was paired with a positive, negative, or neutral background scene was counterbalanced across lists.
Mood.
To assess mood at time of test, we asked participants to complete the Positive and Negative Affective Schedule-Expanded (PANAS-X; D. Watson & Clark, 1994) . They were asked to indicate the extent to which they were currently experiencing the emotion conveyed by 60 different words (e.g., sad, contented) printed on a sheet of paper, using a 5-point scale ranging from 1 (very slightly or not at all) to 5 (extremely).
Procedure. Testing was conducted individually in approximately 30 min. The paper-and-pencil tests (NART-R and PANAS-X) were administered prior to the evaluative rating task for half of the participants, and afterward for the other half. For the rating task participants were presented with face-scene compound images from one of the three lists (counterbalanced across participants). Each image was presented for up to 15 s, after which time the next face-scene image appeared. For each participant, the order of presentation of face-scene images was random. Participants were instructed to assess how negative, neutral, or positive the face appeared to them based on a 7-point scale ranging from Ϫ3 (very negative face), 0 (neutral face), to ϩ3 (very positive face). They were asked to make their ratings as quickly and accurately as possible, and based on the overall impression they felt from the face as opposed to focusing on any certain feature of the face. Ratings were made by pressing one of the '1' to '7' keys located horizontally above the letters on a standard keyboard. A label was placed overtop these numbers such that the '1' key represented a rating of Ϫ3, the '2' key a rating of Ϫ2, and so on with the '7' key representing a rating of ϩ3. Participants were instructed to make their ratings based solely on the face, and were not given any instructions about the background images to avoid biasing their use of the context. If participants specifically asked what to do with the background context, they were instructed to ignore it.
Results
Ratings. Data were analysed in a 3 (list) ϫ 3 (context valence: negative, neutral, positive) repeated-measures mixed analysis of variance (ANOVA), with list as a between-subjects factor and context valence as a within-subjects factor (see Table 1 Response times for ratings. An outlier analysis was conducted on response times (RTs) such that any data point falling 2 standard deviations above or below the mean for each participant was removed. This resulted in exclusion of 3.38% of the data, across all participants. Data were analysed in a 3 (list) ϫ 3 (context valence: negative, neutral, positive) repeated-measures mixed ANOVA, with list as a between-subjects factor and context valence as a within-subjects factor (see Table 1 Gender effects. Data were then analysed in a 3 (context valence: negative, neutral, positive) ϫ 2 (stimulus gender) ϫ 2 (participant gender) repeated-measures mixed ANOVA, with context valence and stimulus gender as within-subjects factors, participant gender as a between-subjects factor, and evaluative ratings as the dependent measure. Results revealed a nonsignificant Context Valence ϫ Stimulus Gender interaction, p Ͼ .05, but a significant main effect of stimulus gender, F(1, 59) ϭ 10.70, MSE ϭ 0.26, p 2 ϭ .15, p Ͻ .005, such that female faces were rated more positively than male faces overall. The Context Valence ϫ Participant Gender interaction was nonsignificant, as was the main effect of participant gender, ps Ͼ .05.
Mood. To examine whether current mood predicted ratings, we examined correlations between ratings of faces in each background and PANAS-X positive and negative scores. Mood was not reliably associated with ratings of faces. Only one correlation was significant: ratings of faces on positive backgrounds were higher as the number of negative items endorsed on the PANAS-X increased (r ϭ .32, p Ͻ .05).
Discussion
We investigated how emotionality of background context influenced one's assessment of a neutral face. Our results show that dimensional evaluation of the overall first impression of a face is influenced by the context in which it is presented. Specifically, neutral faces were rated as appearing more positive, or more negative, depending on the emotional valence of the background. Many studies have neglected to include faces with neutral expressions and neutral contexts as control conditions (e.g., Righart & de Gelder, 2008) . The significant differences found not only between positive and negative trial types, but also between the emotional (positive and negative) and neutral trial types, provides Note. Based on a scale ranging from 1 (very negative) to 7 (very positive) with 4 representing the 0 (neutral) midpoint. RT ϭ response time.
strong evidence that the emotionality of a scene can change the way a face is processed. We also found that ratings of these neutral faces did not depend on gender of the raters themselves (the participants), though we did find that female faces were rated more positively overall compared to male faces. This result suggests that both the context in which a person is encountered, along with other qualities about that person, such as gender, can influence first impression evaluations of a face.
It could be argued that because the faces in Experiment 1 were black and white, and altered to be translucent with only 65% opacity, they may have been difficult to see. It is possible that this made the background scenes more salient, and that face ratings varied with valence of the background scene for this reason. Related to our methodology, asking participants to rate faces expressing only neutral expressions may have led to experimental bias. That is, all the faces were neutral, yet participants were given a scale ranging from Ϫ3 to ϩ3 for their ratings; participants may have felt obliged to vary their ratings, leading them to use the emotional information in the scene to make their ratings. Experiment 2 was designed to (1) replicate the effect of background valence on ratings of faces with neutral expressions, when faces were presented in colour and more clearly visible (by increasing the opacity setting) and (2) increase the generalizability of our finding by determining whether the effect of background valence on ratings similarly influenced ratings of faces with emotional (positive or negative) facial expressions. If the effect of context in Experiment 1 was due simply to the fact that all faces were neutral, leading participants to rate the background instead of the face, then this effect should be diminished when the face also conveys an emotion.
Experiment 2
Although Experiment 1 suggests that context does influence ratings of degree of emotionality expressed by a face, it is possible that this effect holds only for faces with neutral, or ambiguous, facial expressions (Richards, Blanchette, & Munjiza, 2007) , or that results may have been due to methodological issues as outlined above. A set of faces showing different emotional expressions, presented in colour, was used in Experiment 2. We investigated whether valence of background context could similarly influence evaluation of faces with identifiable emotional expressions. If so, we would have evidence for a much stronger role of context than past research suggests.
Method
Participants. Thirty-three undergraduate students completed the study (15 males, M age ϭ 19.82 years, SD ϭ 1.98, range ϭ 18 to 28 years). Participants were enrolled in undergraduate psychology classes and received course credit for their participation. The mean number of years of education was 14.81 (SD ϭ 1.21). Participants had a mean FSIQ estimate of 105.87 (SD ϭ 8.34) based on the NART-R (Nelson, 1992) , within the normal range.
Materials.
Stimuli. Stimuli consisted of 54 faces with emotional expressions, presented in colour, overlaid on one of 54 different background scenes. To allow viewing of both the face and scene, the transparency of each face was altered with Adobe Photoshop using the "normal" transparency setting and with opacity set at 80%.
Faces were chosen from the AR Face Database (Martinez & Benavente, 1998) . Fifty-four faces were selected to be used in this study, each face displaying three different expressions (happy, neutral, and angry; 162 images in total). These faces were chosen from a pilot study with undergraduate student participants (N ϭ 47) using a subset of 180 faces from the AR Face Database (60 faces, each with a happy, neutral, and angry expression; 30 male, 30 female). In this pilot study, participants were asked to rate each face presented on a white background, on a scale similar to that used in Experiment 1, ranging from Ϫ3 (very negative) to ϩ3 (very positive). The 54 faces used in this study were selected based on the criteria that (a) ratings for the set of faces with neutral expressions did not differ significantly from zero (M ϭ .07, SD ϭ .60), t(53) ϭ .37, p Ͼ .05; (b) ratings for faces with angry expressions were significantly more negative than for their neutral expressions (M ϭ Ϫ.25, SD ϭ .68), t(53) ϭ 6.76, p Ͻ .001; and (c) ratings for faces with happy expressions were significantly more positive than for their neutral expressions, (M ϭ .72, SD ϭ .63), t(53) ϭ Ϫ11.62, p Ͻ .001.
The background scenes were chosen from the IAPS, and consisted of 18 positive, 18 negative, and 18 neutral scenes, presented in colour. Affective norms, including ratings of pleasure and arousal, for all pictures currently in the IAPS were obtained from a normative study with college students, using the self-assessment manikin (Lang et al., 2001) , an affective rating system. Eighteen positive valence scenes were chosen such that the mean valence rating on the 9-point scale, was 7.19 (SD ϭ 0.42) and the mean arousal rating was 4.76 (SD ϭ 1.32; 12 were rated as high arousal, M ϭ 5.61, SD ϭ 0.44, and six low arousal M ϭ 3.07, SD ϭ 0.54), according to the normative study. Eighteen negative valence scenes were chosen such that the mean valence rating was 3.15 (SD ϭ 1.19) and the mean arousal rating was 4.97 (SD ϭ 1.14; 12 were rated as high arousal, M ϭ 5.52, SD ϭ 0.90, and six low arousal M ϭ 3.86, SD ϭ 0.65). Eighteen neutral valence scenes were chosen such that the mean valence rating was 4.83 (SD ϭ 0.67), and the mean arousal rating was 4.53 (SD ϭ 1.39; 12 were rated as high arousal, M ϭ 5.45, SD ϭ 0.42, and six low arousal M ϭ 2.70, SD ϭ 0.33).
Three lists were created, each consisting of 54 faces (27 male, 27 female) and the 54 background scenes (18 positive, 18 negative, and 18 neutral, with 12 high arousal and six low arousal within each valence group). Full counterbalancing would have consisted of nine lists. To simplify counterbalancing and reduce the number of lists required, three lists were created such that across the lists, each face was only seen once, portraying either an angry, neutral, or happy expression, and faces were paired randomly with a background scene that was either positive, negative, or neutral. In addition, each face was paired with a congruent background in one list (e.g., happy face ϩ positive background), and incongruent backgrounds in the other two lists (e.g., happy face ϩ negative background or happy face ϩ neutral background). This design was employed in order to adequately counterbalance all of the important features of the stimuli within a reasonable number of lists.
Mood. To assess mood at time of test, we asked participants to complete the PANAS-X (D. Watson & Clark, 1994) , as in Experiment 1.
Procedure. The procedure was identical to that of Experiment 1.
Results
Ratings. Data were analysed in a 3 (list) ϫ 3 (context valence: negative, neutral, positive) ϫ 3 (face emotion: happy, neutral, angry) repeated-measures mixed ANOVA, with list as a betweensubjects factor, and context valence and face emotion as withinsubjects factors (see Table 2 for means). Reported effects are significant at p Ͻ .001 level unless otherwise indicated. There were no significant two-way or three-way interactions with list, nor a main effect of list, (all ps Ͼ .05), thusly results are reported collapsed across list. The expected main effect of face emotion was significant, F(2, 64) ϭ 79.86, MSE ϭ 1.27, p 2 ϭ .78. Happy faces were rated significantly more positively than neutral, F(1, 32) Because inclusion of neutral face and background context trial types may have precluded us finding a significant interaction of face emotion with background context, we compared ratings on congruent trials (e.g., happy face in a positive context) compared to incongruent trials (e.g., happy face in a negative context). Results revealed a significant difference between congruent (positive context; M ϭ 5.67) and incongruent (negative context; M ϭ 5.06) trials for happy faces, t(1, 32) ϭ Ϫ3.37, p Ͻ .005, and also between congruent (negative context; M ϭ 3.24) and incongruent (positive context; M ϭ 3.81) trials for angry faces, t(1, 32) ϭ Ϫ3.51, p Ͻ .005, providing evidence for an influence of background valence on face ratings.
We also analysed data from neutral face expressions only, to examine directly whether the results replicated those from Experiment Response times for ratings. An outlier analysis was conducted on RTs such that any data point falling 2 standard deviations above or below the mean for each participant was removed. This resulted in exclusion of 0.17% of the data, across all participants. Data were initially analysed in a 3 (list) ϫ 3 (context valence: negative, neutral, positive) ϫ 3 (face emotion: happy, neutral, angry) repeated-measures mixed ANOVA, with list as a between-subjects factor, and context valence and face emotion as within-subjects factors (see Table 2 Note. Based on a scale ranging from 1 (very negative) to 7 (very positive) with 4 representing the 0 (neutral) midpoint. RT ϭ response time.
analyses are reported here). All other interactions were nonsignificant, p Ͼ .05. Furthermore, none of the interactions with participant gender were significant, nor was the main effect of participant gender, ps Ͼ .05. Mood. To examine whether current mood predicted ratings, we examined correlations between ratings for faces in each background, and PANAS-X positive and negative scores. As in Experiment 1, mood at time of test was not reliably associated with ratings of faces. Only three of the 18 correlations were significant. Ratings of angry faces on positive backgrounds decreased (were more negative) as PANAS-X positive scores increased (r ϭ Ϫ.434, p Ͻ .05). Furthermore, as the number of negative items endorsed on the PANAS-X increased, happy faces on neutral (r ϭ Ϫ.387, p Ͻ .05) and positive (r ϭ Ϫ.386, p Ͻ .05) backgrounds were rated more negatively.
Discussion
The present study was conducted to increase the ecological and methodological validity of our initial findings by presenting emotional (happy and angry) as well as neutral faces in colour, within visual background scenes that varied in emotional valence. Results replicated findings from Experiment 1 in that neutral faces presented on negative backgrounds were rated as appearing more negative than when viewed on neutral and positive backgrounds, and faces on positive backgrounds were rated as more positive than faces on neutral and negative backgrounds. One might suggest that the faces in Experiment 1, presented in black and white at 65% opacity, were not as discernable as the background contexts, presented in colour, and that this is why we found an effect of background valence on face ratings. The finding in Experiment 2 of a main effect of face emotion argues against this possibility. The faces in Experiment 2 were presented in colour, at a higher opacity, and most important, the facial expression conveyed was clearly discernable to participants, as indicated by the significant main effect of face emotion. Thusly, it cannot be argued that the faces were less salient, or less discernable than the background images, and that this factor could account for the effect of background valence on ratings of faces.
Results show that despite the emotion a face is expressing, the emotional information from the background context in which it is viewed influences perceptual evaluation of that face. Our results support the argument for a prominent role of context in determining judgements of emotion conveyed by faces (Carroll & Russell, 1996; Friedman, 1978; Spignesi & Shor, 1981) , and that ratings of the degree to which the face portrays an emotion are influenced by the context in which it is presented. Furthermore, results indicate that a single exposure/pairing with a particular context can influence the assessment of a face.
We find it interesting that a significant interaction of face gender with background valence was observed, such that ratings of male faces were influenced by the valence of the context, but ratings of female faces were not. This effect occurred regardless of the participants' gender. One possible explanation for this result may be that females may either be thought to, or may actually, express emotion through facial expressions to a greater degree than males, leading to a differential influence of context emotion (Wallbott, 1988) . This effect suggests that the influence of context on the processing of faces is moderated by face gender, and quite likely other qualities of the face. To our knowledge, studies of face and context pairings have ignored this important stimulus property in their design and analysis. This novel result indicates that gender of the person being evaluated needs to be considered in future experiments examining the influence of context on face evaluation.
General Discussion
The results of the current experiments show that context plays a significant role in determining how we evaluate faces, and suggest that our perceptual evaluation of faces is malleable. In both Experiments 1 and 2, faces viewed in a positive context were rated as appearing significantly more positive than when viewed in a neutral or negative context, and faces in negative contexts were rated as more negative than when viewed in a neutral or positive context. In particular, congruency of valence in face expression and background context significantly influenced face ratings compared to incongruent face-background trial types. These findings suggest that human judgements of faces are relative, and significantly influenced by contextual factors such as emotional valence.
Past studies that have used the classical method of face emotion categorization to measure the influence of emotional contexts have provided mixed results. Some studies have suggested a small or nonexistent role for situational (context) factors (e.g., Carrera-Levillain & Fernandez-Dols, 1994; Ekman, 1992) , whereas others have argued for a prominent role of context in determining judgements of emotion conveyed by faces (e.g., Fernandez-Dols et al., 1991; Spignesi & Shor, 1981) . Some believe that perception of facial expressions is indeed affected by the context, but that categorical measures are not sensitive enough to measure this influence (Ekman et al., 1982; Ekman & O'Sullivan, 1988; Meeren et al., 2005) , suggesting that the dimensional view may be a more sensitive measure of the effects of context, however, to date few studies have examined this question by looking at dimensional ratings of faces. Furthermore, past research has often used Goodenough and Tinker's (1931) methodology of displaying a photograph of a target face along with a written sentence describing an emotional event as the context. However, Carroll and Russell (1996) argued that this methodology is flawed because the face and context are not presented in the same domain (visual presentation of the face and written presentation of the context), and Spignesi and Shor (1981) pointed out that the ecological validity of this method may be compromised because one is more likely to encounter an emotional face within an emotional scene in everyday life.
Other studies, did not follow the classical procedure and rather, used a variety of face and context stimuli, including simultaneously presenting a photograph of a second emotional face as the context along with a photograph of the target face (Russell & Fehr, 1987) , using photographs of a face and body pairing, with the body as context (Aviezer et al., 2008) , and presenting video clips, rather than photographs, of faces depicting different emotions in "reaction" to various photographs of emotional scenes (Nakamura et al., 1990) . The variety of target face and context stimuli may have led to past mixed results, which is why it was important to develop a set of stimuli that captured the essence of everyday human encounters. The current study addresses these issues by presenting photographs of faces embedded within a photograph of an emotional scene, and asking participants to make a dimensional rating of the face. Resolving these crucial issues with the current design revealed a significant influence of emotional context on how a face is evaluated.
Although previous work in evaluative conditioning showed that visually pairing target items with positive or negative stimuli changes one's likes and dislikes for the target, no study has examined how our evaluative first impression is affected by such pairings, and how integration of an item (face) within a particular context influences ratings of emotionality. For example, in evaluative conditioning studies, such as the one by Field (2006) , participants' likes and dislikes were assessed following repeated pairings of novel stimuli with a positive or negative item. Our study shows that assessment of face stimuli is altered significantly through a single exposure of the pairing, with dimensional ratings in the direction of the emotion conveyed by the background. Such a finding may have implications for how first impressions of people are made. That is, humans may be biased to see a person more positively or negatively depending on the scene in which the person is first encountered, suggesting for example, if one was to meet an individual for the first time in a positive context such as Disney World, evaluation of the individual would be positively biased relative to an initial encounter with that person in a grocery store (neutral context) or at the scene of an accident (negative context).
Other work has shown that emotional context can influence speed of face processing (Leppänen and Hietanen, 2003) ; happy expressions are identified faster than disgust, in a pleasantsmelling context, but this advantage disappears in an unpleasantsmelling context. These authors suggested that the pleasant context contributed to, and facilitated, the formation of the representation of the face. In line with this, findings from choice reaction time studies of facial expressions show that expressions of positive emotions (happiness) are usually recognised faster than expressions of negative emotions (Feyereisen, Malet, & Martin, 1986) , suggesting that positive stimuli may be, in general, more efficiently categorized than negative stimuli (Leppänen and Hietanen, 2003) . In our study, faces in positive valence contexts, in both Experiments 1 and 2, were rated more quickly than faces in neutral or negative contexts, even when faces portrayed a neutral or emotional facial expression, suggesting that the facilitation reported in other studies of facial expressions (Leppänen and Hietanen, 2003) generalises to context-induced effects. That is, positive background contexts may also facilitate judgements about faces.
In Experiment 1 our dependent measure may have been contaminated by experimental demand effects, such that participants were shown only neutral faces, and a rating scale on which they may have felt obliged to vary their responses, leading them to make their ratings based on the emotion of the background scene. This issue was resolved in Experiment 2 by providing participants with faces portraying unambiguous emotional expressions, allowing them to vary their ratings without necessarily having to use the background information. Results indicated an influence of both the context valence and face emotion on rating scores, signifying that experimental demands were not an issue in our design.
One might suggest that our results reflect a general influence of context on mood or emotional state rather than an influence on evaluation of the target face per se, and that results can be explained by mood-congruent effects. However, correlations of mood scores on the PANAS-X with our data showed no such influence.
Experiments 1 and 2 revealed that females are rated more positively than males overall, and Experiment 2 suggests that ratings of males are more influenced by the emotion of the context in which they are encountered. That face gender interacted with context valence in Experiment 2 also suggests that females may have a greater range of expression (i.e., expressions may be more exaggerated) compared to males, and so contextual information may be considered less necessary to make accurate judgements of females. It may also be that females are simply believed to be better at expressing their emotions, leading participants to be less biased by the context in which the female face is seen. In Experiment 1, only faces portraying neutral expressions were presented, whereas faces displaying emotional and neutral expressions were presented in Experiment 2, which may explain why a significant context valence by stimulus gender interaction was found in Experiment 2 only. To better understand these gender differences, we are conducting another line of studies in which participants are asked to evaluate faces (both male and female) portraying subtle and exaggerated versions of happy and angry expressions, when presented within context scenes that vary in emotional valence. We predict that evaluations of faces will be influenced by emotional contexts to a greater extent when the expression is subtle compared to exaggerated. This study, along with other future projects, may help explain the gender differences found in Experiment 2.
A question remaining to be answered is by what mechanism contextual background influences ratings applied to target faces. A nonsignificant interaction in Experiment 2 may suggest an influence of face emotion and context valence at different stages of face processing. The finding that congruent trials were different than incongruent trials solidifies our claim that face emotion and background emotion both influence evaluation of faces, but does not answer whether the influence occurs at different stages of processing. If face expression and context valence do indeed influence different stages of processing, then perhaps the influence of background context is not specific to faces, but may also influence evaluation of nonface stimuli such as words or objects. To our knowledge, no studies have been conducted examining evaluation of valence of words or objects in emotional scenes per se, however, one study examined memory for words in emotional contexts. Erk, Martin, and Walter (2005) presented participants with neutral words embedded in emotional scenes (IAPS images similar to those used in the current experiments), and found no specific influence of context valence on memory for words in their behavioural results. Because evaluation of a word's valence is often dependent on how it is used linguistically (i.e., "kick" can be neutral or positive as in "I kicked the soccer ball" and "I kicked the ball in the net to win the game," or negative as in "I was kicked in the stomach"), we believe that the influence of visual background context on evaluation of word valence would be limited. Thusly the effects reported here are believed to be specific to faces. An interesting line of inquiry, however, would be to examine whether perceptual evaluation of objects in scenes is similarly influenced by valence of background context. Several lines of evidence suggest that top-down knowledge is used to guide visual object recognition (Bar, 2004) . Top-down processes refer to contextual and knowledge-based factors such as beliefs, expectations, or selective attention, which can alter bottom-up, or data-driven processes based on information derived from the stimulus material alone. We believe such effects are responsible for the effect of context in our study. Others, however, might argue that because the contextual information in the current study was irrelevant to the task of evaluating a face, results may be explained by bottom-up rather than top-down processing. In this case, the irrelevant contextual information is what led to the evaluative rating, meaning top-down control mechanisms failed to block out the irrelevant contextual information. We suggest that even though the valence of the background scenes was not emphasised or noted in task instructions, top-down mechanisms likely "tagged" the context as important information in accurately evaluating the face, possibly due to processes evolved through time to evaluate faces during social interaction. The top-down influence on face processing in the current work may have developed by virtue of evolutionary pressures to assure assessment of environmental dangers to which a face is linked. Of course, it is tentative to assume that faces associated with negative contexts in the present study may have such survival or danger-related value. Nonetheless, negative contexts are surely closer to danger than neutral or positive ones, and top-down processes may have developed to influence perceptual evaluation of faces presented within these contexts. A similar evolutionary hypothesis can also be posited for faces in positive contexts. In the interest of creating social interactions and contacts, processes may have developed to assess faces in pleasant environments more positively. Whether contexts will ultimately influence approach/avoidance behaviours, however, remains to be shown. Early work shows that humans use and perceive, nonverbal emotional cues from facial expressions to modulate such behaviours (Ekman & Friesen, 1974) , and background contexts may exert the same effect.
Résumé
Nous avons étudié comment l'émotionnalité de l'arrière-plan visuel influençait la perception des visages. Dans deux expéri-ences, les participants devaient évaluer si des visages ayant une expression neutre (Expérience 1), ou des expressions émotion-nelles ambiguës (heureux/fâché; Expérience 2), étaient positifs ou négatifs lorsque présentés devant un arrière-plan positif, négatif ou neutre. Les visages vus dans un contexte positif ont été évalués plus positivement que dans un contexte neutre ou négatif, et les visages présentés dans des contextes négatifs ont été évalués plus négativement que dans un contexte neutre ou positif, peu importe l'expression émotionnelle évoquée. Notamment, la congruence de valence entre l'expression faciale et l'arrière-plan a significativement influencé l'évaluation des visages. Ces résultats suggèrent que les humains évaluent les visages de façon relative et que les facteurs contextuels ont une influence significative.
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